as a mean k600 for large lakes >10 km 2 . The same 7 k600 value was used in our CO2 efflux calculation based on the size of the Lake Soyang. D, E and F) were determined by using a metallic, flow-through soil gas flux chamber with an inner 18 diameter of 9.5 cm and a height of 16.5 cm, connected to a CO2 analyzer (LI 820, LI-COR, USA). 
Laboratory incubation and analyses
Surface sediment samples (10 cm) were collected by using a metal corer (inner diameter: 10 cm; and microfauna present were removed from the remaining samples by using forceps. Each 5 remaining sample was homogenized and a portion of this homogenized sample was oven-dried at 6 60°C for 48 h to determine gravimetric soil water content by measuring the ratio of weight loss 7 from drying against the dry weight.
8
To measure production potentials of three major GHGs -CO2, CH4 and N2O, approximately 20 g of 9 fresh sample was placed in 120 ml vials and the vials were then sealed with gas-impermeable butyl 10 septa and aluminum crimps (Wheaton, USA) and incubated at 20°C for 48 h. To simulate field 11 conditions, the bottom sediment from the flowing water location (point A) was overlain by 20 ml of 12 the water collected from the same location. The gas concentrations in the headspace air samples 13 collected at 0, 24 and 48 h were measured by using a gas chromatograph (7890A, Agilent, USA) 14 fitted with a Supelco Hayesep Q 12 ft 1/8" column. The samples from point A contained both 15 sediment and water, so the incubation bottles were vigorously shaken for 2 min before each 16 headspace gas sampling to equilibrate gas concentrations between the headspace air and the 17 sediment-water mixture. Unlike the other sediment samples, we expected that gas concentration 18 changes in the headspace air of the samples from point A would represent the net production or consumption of GHGs in the sediment-water mixture. After confirming that all three-point 1 measurements showed linear increases, the increase in gas concentration over the 48-h incubation 2 period was converted to the amount of each gas produced from a unit area of 10 cm deep sediment 3 based on the ideal gas law and the ratio of soil mass to the area of the sediment corer [Holland et al., Estimating drought-exposed sediment areas using remote sensing data Figure S1 in the supporting information. 
